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ESSAY BY BILL McKIBBEN

Carbon’s

Math

To deal with global warming,
the first step 1s to do the numbers.

Here's how it works. Before the industrial revolution, the
Earth’s atmosphere contained about 280 parts per million of carban
diczide. That was a good amount—"gocd” defined as “what we
were nsed to] Since the molecular struchure of carbon dicxide
traps heat near the planet’s surface that would otherwise radiate
back out to space, civilization grew up in a world whose thermostat
was set by that number. It equated to a global average temperature
of about 57 degrees Fahrenheit, which in turn equated to all the
places we built our cities, all the crops we learned to grow and eat,
all the water supplies we learned to depend on, even the passage of
the seasons that, at higher latitudes, set our psychological calendars.
Once we started barning coal and gas and oil to power our lives,
that 280 number started to rise. When we began measuring in the
late 19505, it had already reached the 315 level. Mow it's at 380, and
increasing by roughly two parts per million anmally. That doesn't
sound like very mmach, but it turns cut that the extra heat that ©0,
traps a couple of watts per square meter of the Earth's surface. is
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Global warming presents the
greatest test humans have
yel faced. New technologies
and new habits offer some

promise, but only if we
move quickly and decisively.

encigh to warm the planet considerab by, We've
raised the temperature more than a degree
Fahrenheit already. It's impossible to precisely
predict the consequences of any further increase
in OO, in the atmosphere, But the warming we've
seen so0 far has started almost ever vt hing frozen
on Earth to melting; it has changed seasons and
rainfall patterns; it's set the sea to rising.

Mo matter what we do now, that warming will
merease some—there’s a lag time before the heat
fully plays ot in the atmosphere. That is, we can't
stop global warming. Our task is less inspiring:
to contain the damage, to keep things from get-
ting ont of contral. And even that is not easy. For
one thing, until recently there's been no clear
data suggesting the point where catastrophe
Ioms. How we're getting a better picture—the
past conple of years have seen a series of reports
indicating that 450 parts per million COyisa
threshold we'd be wise to respect. Beyond that
point, scientists believe future centuries will
likely face the melting of the Greenland and West
Antarctic ice sheets and a subsequent rise in sea
level of gant propartion. Four bundred ffty parts
per million is still a best guess (and it doesn’t
inchide the witches’ brew of other, leser, green-
hmze gases like methane and nitrous oxide ). But
itwill serve as a target of sorts for the world to
aim at. A target that's moving, fast. If concentra-
tions keep increasing by two parts per million
per year, we'te onby three and a half decades away.

Bill Mdihben® [ ek book on emnddronsmesial sopics,
The Bill McKibben Feader: Pieces from an Active
Lite, will be publiskhed this wineer.
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So the math isn’t complicated —bat that
doesn’t mean it isn't intimidating. So far only
the Europeans and Japanese have even begun
to trim their carbon emissions, and they may
not meet their own modest targets, Meanwhile,
115, carbon emissions, a quarter of the worlds
total, continue to rise steadily—eadier this year
we told the United Mations we'd be producing
20 percent more carbaon in 2020 than we had in
2000, China and India are suddenly starting to
produce huge quantities of CO, as well. On a
per capita basis (which is really the only sensible
wary to think about the morality of the situation),
they aren't anywhere close to American igures,
but their populations are so huge, and their
economic growth so rapid, that they make the
prospect of a worldwide decline in emissions
seem much more daunting, The Chinese are cur-
rently building a coal-fired power plant every
week or so. That's a lot of carbon,

Everyone involved knows what the basic oat-
lines of a deal that could avert catast rop he would
Ik like: rapid, sustained, and dramatic cuts in
emissions by the technologically advanced coun-
tries, conpled with large-scale technology trans-
fer to China, India, and the rest of the developing
world so that they can power up their emerging
econamies withomat barming up their coal. Every-
one knows the big questions, toos Are such rapid
cuts even possible? Do we have the political will
to make them and to extend them overseas®

The first question—is it even possible?—is
usually addressed by fiwating on some Angle new
technology (hydrogen! ethancll) and imagining
it will salve our troubles. But the scale of the
problem means well need many strategies. Three
vears ago a Princeton team made one of the best
assessments of the possibilities. Stephen Pacala
and Robert Socolow published a paper in Scence
detailing 15 “stahilization wedges"—changes big
enough to really matter, and for which the tech-
nology was already available or clearly on the
horizon. Most people have heard of some of
therm: more fuel-efficient cars, better-built homes,
wind turbines, biofuels like ethanol, Others are
newer and less sure: plans for building coal-fired

power plants that can separate carbon from the

exhavst soit can be “sequestered ™ underground.

These approaches have one thing in common:
They're more difficult than simply burning fos-
gl fuel. They force us to realize that we've already
had our magic firel and that what comes next will
be more expensive and more difficalt. The price
tag for the global transition will be in the tril-
linns of dollars. Of course, along the way it will
create myriad new jobs, and when its complete,
it may be a much more elegant system. (Once
vou've built the windmill, the wind is free; vou
don't need to guard it against terrarists or build
a massive army to control the countries from
which it blows.) And dnce we're wasting so mmach
energy now, some of the first tasks would be rel-
atively easy. If we replaced every incandescent
bulb that burned out in the next decade any-
place in the world with a compact flnorescent,
we'd make an impressive start on one of the 15
wedges. But in that same decade we'd need to
bl d 400,000 large wind turbines—clearly pos-
gible, buat only with real commitment. We'd need
to follow the lead of Germany and Japan and
seriondy subsidize rooftiop sclar panels; we'd need
to get most of the world'’s farmers plowing their
fields less, to build back the carbon their sails
have lost. We'd need to do everything all at once.

As precedents for such collective effort, people

sometimes point to the Manhattan Project to
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build a nuclear weapon or the Apollo Program
to put a man on the moon. But those analogies
don’t really work. They demanded the intense
concentration of money and intelligence on a
single small niche in our technosphere. Mow we
need almost the opposite; a commitment to take
what we already know how to do and somehow
spread it into every comer of our economies, and
indeed our most basic activities, It's as if FMASAs
goal had been to put all of us on the moon.
Mot all the answers are technological, of
conrse—maybe not even most of them. Many of
the paths to stabilization run straight through
onr daily lives, and in every case they will demand
difficult changes. Air travel is one of the fastest
growing sources of carbon emissions around the
world, for mstance, bat even many of us who are
noble about changing light balbs and happy to
drive hybrid cars chafe at the thought of not
jetting around the country or the world. By now
we'te nsed to ordering take-out food from every
corner of the world every night of our lives—
according to one study, the average bite of food
has traveled nearly 1,500 miles before it reaches
an American’s lips, which means it"s been mari-
nated in (crude) oil. We drive alone, because it's
more convenient than adpasting our schedules
for public transit, We build ever bigger homes
even as our family sizes shrink, and we watch ever
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bigger TVs, and—well, enough said. We need to
hgare out how to change those habits,

Probably the only way that will happen is if
fossil fuel costs us considerably more. All the
schemes to cut carbon emissions—the so-called
cap-and-trade systems, for instance, that would
let businesses bid for permission to ermit—are
ways to make coal and gas and oil progres-
sively more expensive, and thus to change the
direction in which economic gravity pulls when
it applies to energy. If what we paid for a gallon
of gas reflected even a portion of its huge envi-
rommental cost, we'd be driving small cars to the
train station, just like the Europeans. And we'd
be riding bikes when the sun shone.

The most straightforward way to raise the
price wonild be a tax on carbon. But thatsnot
edasy. Since ever yone needs touse fuel, it would
be regressive—ron'd have to hgure out how to
keep from hurting poor people unduly. And
we'd nead to be grown-up encugh to have a real
conversation about taes—saay, about switching
away from taxes on things we like (employment)
to taes on things we hate { global warming). That
may be too much to ask for—buat if it is. then
what chance is there we'll be able to take on
the even more difficult task of persnading the
Chinese, the Indians, and all who are lined up
behind them to forgo a coal-powered future
in favor of something more manageable? We
knonw it's possible—earlier this year a UM panel
estimated that the total cost for the energy tran-
sition, once all the pluses and minuses were
netted ont, would be st over 0.1 percent of the
world s economy each year for the next quarter
century. & small price to pay.

In the end, global warming presents the great-
est test we hmmans have yvet faced. Are we ready
to change, in dramatic and prolonged ways, in
order to offer a workable future to subsequent
generations and diverse forms of life? If we are,
new technologies and new habits offer some
promise, But only if we move quickly and deci-
sively—and with a maturity we've rarely shown
a5 a society or a species. It's our comin g-of-age
moment, and there are no certainties or guar-
antees. Only a window of possibility, closing fast
bt still ajar encugh to let in some hope. O

K Warming Trends For mors on olimats from
Mational Geographio and MPR, visit ngm.comy
climateconrections and nprorgfeimateconmections.
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Outlook:

EXIR

As the planet warms,
look for more floods
where it's already wet
and deeper drought
where water is scarce.

BY ELIZABETH KOLEERT

The worlds first empire, known as Alkkad, was
founded some 4,300 years ago, between the
Tigris and the Euphrates Rivers. The empire was
ruled from a city—also known as Akkad—that
is believed to have lain just south of modern-day
Baghdad, and its influence extended north into
what is now Syria, west into Anatolia, and east
into Iran. The Akkadians were well organized
and well armed and, as a result, also wealthy:
Texts from the time testify to the riches, from
rare woods to precions metals, that poured into
the capital from faravay lands.

Then, about a century after it was founded,
the Akkad empire suddenly collapsed. During
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one three-year period four men in succession
briefly claimed to be emperor. “Who was king?
Who was not king?” a register known as the
Sumerian King List asks,

For many years, scholars blamed the empire’s
fall on politics. But about a decade ago, climate
scientists examining records from lake bot-
toms and the ocean floor discovered that right
around the time that the empire disintegrated.
rainfall in the region dropped dramatically.
It is now believed that Akkad’s collapse was
caused by a devastating drought. Other civili-
zations whose demise has recently been linked
to shifts in rainfall include the Old Kingdom of

N July 2007 nine Inches of raln in 24 hours tumad a Chongging stairsay Into a watartall.

m At the same firme i tha north, more than & milllon peopls facad svare water shortages

Egypt. which fell right around the same time as
Akkad: the Tiwanam civilization. which thrived
near Lake Titicaca, in the Andes, for more than
a millenninm before its fields were abandoned
around ao. 1100; and the Classic Maya civiliza-
tion, which collapsed at the height of its dewvel-
opment, around a.o. 800,

The rainfall changes that devastated these
early civilizations long predate industrializa-
tion; they were triggered by naturally occurring
climate shifts whose canses remain uncertain.
By contrast, climate change brought about by
increasing greenhouse gas concentrations is our
own doing. It, too, will influence precipitation
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patterns, in ways that, though not always easy to
predict, could prove equally damaging,

Warm air holds more water vapor—itsalf a
greenhouse gas—so a hotter world is a world
where the atmosphere contains more modsture.
(For every degree Celsius that air temperatures
increase, a given amount of air near the surface
holds roughly 7 percent more water vapor. ) This
will not necessarily translate into more rain—in
fact, most sdentists believe that total precipitation

Eizabeth Eolbert 5 a staff writer for the Mew Yorker
and wetleor of Field Motes from a Catagtiophe: Man,
Mature, and Climate Change.
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will increase only modestly—but it is likely to
translate into changes in where the rain falls.
It will amplify the basic dynamics that govern
rainfall: In certain parts of the world. moist air
tends to rise, and in others, the moisture tends
to drop out as rain and snovw.

“The basic argument would be that the trans-
fers of water are going to get bigger.” explains
Isaac Held. a scientist at the Mational Oceanic
and Atmospheric Administration’s Geophiysical
Fluid Dynamics Laboratory at Princeton Uni-
versity. Climate models generally agree that
over the coming century, the polar and subpolar
regions will receive more precipitation, and the
subtropics—the area between the tropical and
ternperate zones—will receive less. On a regional
scale, the models disagree about some trends.
Bt there is a consensus that the Mediterranean
Basin will become more arid. So. too, will Mexico,
the southwestern United States, South Africa,
and southern Aunstralia. Canada and northern
Europe, for their part, will grow

A E,rn:nm:l general rule of thumb, Held EE[]?E is
that “wet areas are going to get wetter, and dry
areas drier” Since higher temperatures lead to
increased evaporation, even areas that continue
to receive the same amount of overall precipita-
tion will become more prone to drought. This
poses a particular risk for regions that already
subsist on minimal rainfall or that depend on
rain-fed agriculture.

“If you look at Africa, only about & percent of
its cropland is irrigated.” notes Sandra Postel, an
expert on freshwater resources and director of
the Global Water Policy Project. “5o its a very
vulnerable region”

Meanwhile, when rain does come, it will
likely arrive in more intense bursts, increas-
ing the risk of flooding—even in areas that
are drying out. A recent report by the United
Mations™ Intergovernmental Panel on Climate
Change (IPCC) notes that “heavy precipita-
tion events are projected to become more fre-
quent” and that an increase in such events is
probably already contributing to disaster. In
the single decade between 1994 and 2005 there
were twice as many inland flood catastrophes
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as in the three decades between 1950 and 1980,
"It happens not just spatially, but also in
time,” says Brian Soden, a professor of marine
and atmospheric science at the University of
Miami. "And so the dry periods become drier,
and the wet periods become wetter”
Cuantifying the effects of global warming
on rainfall patterns is challenging. Rain is what
scientists call a "noisy” phenomenon, meaning
that there is a great deal of natural variability
from year to year. Experts say that it may not
be until the middle of this century that some
long-term changes in precipitation emerge
from the background clatter of year-to-year
fluctuations. But others are already discernible.
Between 1925 and 1999, the area between 40 and
70 degrees north latitude grew rainier, while the
area between zero and 30 degrees north grew
drier. In keeping with this broad trend, north-
ern Europe seems to be growing wetter, while
the southern part of the continent grows more
arid. The Spanish Environment Ministry has
estimated that, owing to the combined effects
of climate change and poor land -use practices,
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Drought scars the earth In Morthern Darfur In Gotober 2005, The UN calls this reglon
“a fraglc exampda of the sodal bregkdown that cen result from ecological collapse”

fully a third of the country is at risk of deserti-
fication. Meanwhile, the island of Cyprus has
become so parched that in the summer of 2008,
with its reservoir levels at just 7 percent. it was
forced to start shipping in water from Greece.

"I worry. says Cypruss environment com-
missioner, Charalambos Theopemptou. " The
[PCC is talking about a 20 or 30 percent reduc-
tion of rainfall in this area, which means that
the problem is here to stay. And this combined
with higher temperatures—I think it is going
to make life very hard in the whole of the
Mediterranean.”

Orther problems could follow from changes
not so much in the amount of precipitation
as in the type. It is estimated that more than
a billion people—about a sixth of the world’s
population—live in regions whose water sup-
ply depends, at least in part. on runoff from
glaciers or seasonal snowmelt. As the world
warms, more precipitation will fall as rain and
less as smow, so this storage system may break
down. The Peruvian city of Cusca, for instance,
relies in part on runoff from the glaciers of the

Quelccaya ice cap to provide water in summer.
In recent years, as the glaciers have receded
owing to rising temperatures, Cusco has peri-
odically had to resort to water rationing.
Several recent reports, including a National
Intelligence Assessment prepared for American
policymakers in 2008, predict that over the
next few decades, climate change will emerge
as a significant source of political instabdlity. (It
was no coincidence, perhaps, that the drought-
parched Akkad empire was governed in the
end by a flurry of teetering monarchies. ) Water
shortages in particular are likely to create or
exacerbate international tensions. “In some
areas of the Middle East, tensions over water
already exist.” notes a study prepared by a panel
of retired U5, military officials. Rising tem-
peratures may already be swelling the ranks
of international refugees—"Climate change is
today one of the main drivers of forced displace-
ment, the United Nations High Commissioner
for Refugees, Anténio Guterres, has said—and
contributing to armed dashes. Some experts see
a comnnection between the fighting in Darfur,
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which has claimed an estimated 300,000 lives,
and changes in rainfall in the region, bringing
nomadic herders into conflict with farmers.

Will the rainfall changes of the future affect
societies as severely as some of the changes of
the past? The American Southwest, to look at
one example, has historically been prone to
droughts severe enough to wipe out—or at
least disperse—Ilocal populations. (It is believed
that one such megadrought at the end of the
13th century contributed to the demise of the
Anasazi civilization, centered in what currently
is the Four Corners.) Nowadays, of course,
water-management techniques are a good deal
more sophisticated than they once were, and the
Southwest is supported by what Richard Seager,
an expert on the climatic history of the region,
calls “plumbing on a continental scale” Just how
wulnerable is it to the aridity likely to result from
global warming?

"We do not know, becanse we have not been
at this point before.” Seager observes. "But as
man changes the climate, we may be about to

find out” j
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Worlkd oll demand
Is surging as
supplies approach
thelr limits.

BY PAUL ROBERTS
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of a peak in global il output. For decades oil
geologists have theorized that when half the
world’s original endowment of il has been
extracted. getting more out of the ground each
year will become increasingly difficalt, and
eventually impossible. Global output, which has
risen steadily from fewer than a million barrels
a day in 1900 to around 85 million barrels today,
will essentially stall. Ready or not, we will face a
post-oil future—a future that could be marked
by recession and even war, as the United States
and otherbig il impaorters jockey for access to
secure oil resources.

Forecasts of peak oil are highly controversial—
not because amyone thinks oil will last forever,
but because no one really knows how mmuch oil
remains underground and thus how
close we are to reaching the halfway
point. So-called oil pessimists contend
that a peak is imminent or has actu- Q
ally arrived, as Husseini believes, hid-
den behind day-to-day fluctuations in
production. That might help explain

steadily and topped a hundred dollars
a barrel early this year. it
turning point is decades away, be-
cause the world has so much oil yet to
be tapped or even discovered, as well
as huge reserves of "unconvention-
al” oil. such as the massive tar-sand
deposits in western Canada. Optimists also note
that in the past, whenever doomsayers have
predicted an “imminent” peak, a new oil-feld
discovery or oil-extraction technology allowed
output to keep rising. Indeed, when Husseini
first published his forecasts in 2004, he says,
optimists dismissed his conclusions “as curious
fiontnotes.”

Many industry experts continne to argue that
todays high prices are temporary, the result of
technical bottlenecks, sharply rising demand

Pawd Roberts is aathor of The End of Ol peabiished
in 2004, His new book, The End of Food, will be ot
thiis seemener frome Houghton Mifftin Harcowrt,
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from Asia, and a plummeting dollar. * People will
run out of demand before they run out of ail”
BP% chief economist declared at a meeting early
this year. Other optimists, however, are waver-
ing. Mot only have oil prices soared to historic
levvels, but unlike past spikes, those prices haven't
generated a surge in new output. Ordinarily,
higher prices encourage oil companies to invest
more in new exploration technologies and go
after difficult-to-reach oil fields. The price surge
that followed the Iran-Iraq war in the 1980s, for
example, eventually unleashed so much new
oil that markets were glutted. But for the past
fievwr years, despite a sustained rise in price, glob-
al conventional oil output has hovered around
A5 million barrels a day, which happens to
be just where Husseini’s calcu-
lations suggested output would
begin to level off

The change is so stark that the
oil industry itself has lost some of
its cockiness. Last fall, after the
International Energy Agency re-
leased a forecast showing global
oil demand rising more than a
third by 2030, to 116 million bar-
rels a -.:Lx-, several oil-company
executives voiced doubts that
production could ever keep pace.
Speaking to an industry confer-
ence in London, Christophe de
Margerie, head of the French oil
giant Total, flatly declared that the “optimistic
case for maximum daily output was 100 million
barrels—meaning global demand could cutstrip
supply before 2020, And in January, Royal Dutch
shells CEC, Jeroen van der Veer, estimated that

“after 2015 supplies of easy-to-access oil and gas
will no longer keep up with demand”

To be sure, veteran oilmen like de Margerie
and van der Veer don’t talk about peak oil in
a geologic sense. In their view, political and
economic factors above ground, rather than
geologic ones below, are the main obstacles to
raising output. War-torn Iraq is said to have
huge underground oil reserves, yet becanse of
poor security, it produces about a fifth as much

i wiloh half

0il Futures

After geologlst M. King Hubbert cormectly
predicted that LS. ofl praduction would
peak by the early 19708, analysts adapted
hile mathematical formula to calculate

the peak of world oll. Forecasts vary
widely, but there I8 agreement that ance
oll peaks, extractng what remalne will

be vastly more difficult and costly.
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as Sandi Arabia does. And in countries such as
Venezuela and Russia, foreign oil companies
face restrictive laws that hamper their ability
to develop new wells and other infrastructure.
“The issue over the medinm term is not whether
there is oil to be produced.” says Edward Morse,
a former State Department oil expert who now
analyzes markets for Lehman Brothers, “but
rather how to overcome political obstacles to
production.”

et even oil optimists concede that physical
limits are beginning to loom. Consider the issue
of discovery rates. Oil can't be pumped from
the ground until it has been found, and yet the
volume discovered each year has steadily fallen

Other options ‘
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Ghawar, which held about 120 billion barrels at
its discovery in 1948,

Smaller fields also cost more to operate than
larger ones do. " The world has zillions of little
fields.” says Matt Simmons, a Houston invest-
ment banker who has studied the oil discovery
trend. “But the problem is, you need a zillion
oil rigs to get at them all” This cost disparity is
one reason the industry prefers to rely on large
field s—and why they supply more than a third
of our daily output. Unfortunately, becanse
most of the biggest finds were made decades
ago, much of our oil is coming from mature
fields that are now approaching their peaks, or
are even in decline; output is plummeting in
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since the early 1960s—despite dazzling techno-
logical advances, including computer-assisted
seismic imaging that allows companies to "see”
oil deep below the Earth’s surface. One reason
for the decline is simple mathematics: Most of
the big, easily located fields—the so-called “ele-
phants”—were discovered decades ago, and the
remaining fields tend to be small. Mot only are
they harder to find than big fields, but they must
also be found in greater mumbers to produce as
much oil. Last Movember, for example, oil exec-

utives were ecstatic over the discovery off the
Brazilian coast of afield called Tupi, thought to
be the biggest find in seven years. And yet with
as much as eight billion barrels, Tupi is about
a fifteenth the size of Sandi Arabia’s legendary
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once prolific regions such as the Morth Sea and
Alaskas North Slope.

Worldwide, output from existing fields is fall-
ing by as much as 8 percent a year, which means
that oil companies must develop up to seven
million barrels a day in additional capadty sim-
ply to keep current output steady—plus many
more millions of barrels to meet the growth
in demand of about 1.5 percent a year. And
yet, with declining field sizes, rising costs, and
political barriers, finding those new barrels is
getting harder and harder. Many of the biggest
oil companies, including Shell and Mexicos
state-owned Pemex, are actually finding less oil
each year than they sell.

As more and more existing fields mature,

Bright az a bull's-aya, a tanker crulses the Englzh Channel As the struggle for all Intensilas, axperts
worry crucial Infrastructurs, Including plpalings, rigs, and ships, could prowids aasy targets for tarrorists.

and as global oil demand continues to grow, the
deficit will widen substantially. By 2010, accord -
ing to James Mulbva, CEO of L.DI'IEIL'EIP]‘lIl.l.l‘FIS
nearly 40 percent of the words daily oil output
will have to come from fields that have not been
tapped—aor even discovered. By 2030 nearly all
our oil will come from fields not currently in
operation. Mulva, for one, isnt sure enough new
oil cam be pumped. At a conference in Mew York
last fall, he predicted output would stall at 100
million barrels a day—the same figure Totals
chief had projected. “And the reason.” Mulva
said, “is, where is all that going to come fromi™
Whatever the ceiling turns out to be, one
prediction seems secure: The era of cheap oil
is behind us. If the past is any guide, the world
may be in for a rough ride. In the early 1970s,
during the Arab oil embargo, U5, policymak-
ers considered desperate measures to keep oil
supplies flowing, even drawing up contingency
plans to seize Middle Eastern oil fields.
Washington backed away from military
action then, but such tensions are likely to
reemerge. Since Saudi Arabia and other mem-
bers of the Organization of Petroleum Exporting
Countries control 75 percent of the world's total
oil reserves, their output will peak substantially

s GEMTr msalil

later than that of other oil regions, giving them
even more power over prices and the world
economy. A peak or plateau in oil production
will also mean that, with rising population, the
amount of gasoline, kerosene, and diese] avail-
ahle for each person on the planet may be sig-
nificantly less than itis today. And if that's bad
news for energy-intensive economies, such as
the United States, it could be disastrous for the
developing world, which relies on petroleum
fuels not just for transport but also for cooking,
lighting. and irrigation.

Husseini worries that the world has been
slow to wake up to the prospect. Fuel-effi-
cient cars and alternatives such as hiofuels will
compensate for some of the depleted oil sup-
plies, but the bigger challenge may be induc-
ing oil-hungry societies to curb demand. Any
meaningful discussion about changes in our
energy-intensive lifestyles, says Husseini, "is
still off the table” With the inexorable arith-
metic of oil depletion, it may not stay off the
table much longer. j
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